A profiling analysis for the methanol extract of the seeds of Vaccaria hispanica (Mill.) Rauschert was performed using a HPLC-ESI-MS technique. Five compounds were identified according to their retention times, UV spectroscopic and MS features, and by comparison with literature data. Among them, a new flavonoid glycoside, named vaccarin H, was isolated and the structure determined by spectral and chemical analysis as
The seeds of Vaccaria hispanica (Mill.) Rauschert (family Caryophyllaceae) is a famous traditional Chinese medicine that is widely used to activate blood circulation and promote milk secretion. Previous phytochemical studies resulted in the isolation of triterpenoid saponins, cyclic peptides and flavonoids [1] . In this paper, HPLC-MS profiling analysis of the methanol extract of the seeds of V. hispanica was performed. A total of seven isoflavones were identified according to their retention times, UV spectroscopic and MS data, and by comparison with literature information. Among them, a new flavonoid glycoside was isolated and the structure elucidated by spectral and chemical analysis.
The HPLC/MS chromatograms for the seed extract of V. hispanica are shown in Figure 1 . Based on these data, and by comparing with reference compounds and literature data [1, 2] , five constituents were identified ( Table 1) .
The compounds producing peaks 1 and 2 were unambiguously identified as hypaphorine and vaccarin. Their MS fragmentation patterns were proposed as seen in Figure 2 . For vaccarin, the neutral loss of arabinose was found to be 150 amu, interpreted by the cleavage at bond 2''C-O, instead of the common cleavage at bond 1'''C-O, which leads to the neutral loss of 132 amu.
The MS of peaks 3-5 exhibited similar MS fragmentation patterns to that of vaccarin. Thus, they were deduced to the vaccarin derivatives. According to literature reports [2, 3] , peaks 3 and 4 were identified as isosaporarin and isovitexin-2''-O-arabinoside, respectively. The compound producing peak 5 has not reported before and hence it was isolated and its structure elucidated. 1600 Natural Product Communications Vol. 6 (11) 2011
Zhang et al. (Figure  3) , the site of the dihydroferuloyl group linkage to the sugar in 5 was confirmed as 6''''-C by the appearance of the correlation between the anomeric proton of the sugar at δ H 4.83 (H-6'''') and the carbon atoms at δ C 173.3 (ester C=O).
By ESI-MS n analysis of compound 5, the daughter ions of the [M-H] -ion were detected at m/z 563, 413, and 293, successively, which were the same as that of vaccarin. The proposed fragmentation pathway is shown in Figure 4 .
By alkaline treatment, compound 5 was completely hydrolyzed and yielded vaccarin. Thus, compound 5, named as vaccarin H, was determined to be isovitexin This is the first MS report of vaccarin and its derivatives. The neutral loss of 150 amu was found to be characteristic for the isovitexin 2''-O-arabinopyranosyl structure. This result could be used to facilitate the rapid identification of compounds with such a structure.
Experimental
General: UV spectra were recorded on a Shimadzu UV2450 UV/Vis spectrophotometer. NMR spectra were recorded on a Bruker Avance DRX 500 NMR spectrometer. The HR-ESI-MS were measured with a Varian IonSpec 7.0T high-resolution ESI-FT-ICR mass spectrometer. Chemical shifts are given on the δ scale and referenced to TMS at 0 ppm for proton and carbon. Coupling constants (J) are in Hz. Vaccarin was purchased from Push Biotechnology Company (Chengdu, China), and hypaphorine was prepared in our lab. D-101 macroporous resin (Nankai chemical plant, Tianjin, China) was used for column chromatography.
Plant material:
The seeds of Vaccaria hispanica (Mill.) Rauschert were purchased from Anguo herb market (Hebei, China). A voucher specimen was deposited in our laboratory.
HPLC-MS analysis:
Methanol for HPLC analysis was of HPLC grade from Caledon (Canada). Acetic acid was of analytical grade from Yuanli Chemical Plant (Tianjin, China). Water for sample preparation and HPLC analysis was purified by a Milli-Q academic water purification system (USA). An Agilent 1200 series HPLC system coupled to an Agilent 6310 mass spectrometer equipped with ESI interface and ion trap analyzer was used for HPLC-MS analysis. The UV spectra were recorded in the scale from 190 to 400 nm and the effluent was monitored at 250 nm. Chromatographic separation was achieved on an Agela Akasil C18 column (4.6 mm×250 mm, 5 m) at a flow rate of 1.0 mL/min. The temperature was set at 30°C. High purity nitrogen (N 2 ) was used as both drying gas with a flow rate of 12 L/min and as the nebulizing gas with a pressure of 60 psi. Ultra high pure helium (He) was used as the collision gas. The dry temperature was set at 350°C and the capillary voltage at 3500 V. The MS were recorded in positive mode for peak 1 and in negative mode for peaks 2-5 within the scale from m/z 100 to 1000. MS n data were acquired in the Auto MS n mode.
The seeds of V. hispanica were powdered and 1.0 g was supersonically extracted with 20 mL methanol at room temperature for 30 mins. The extract was filtered through a 0.45 μm membrane and subjected to HPLC-MS analysis with an injection volume of 20 μL.
Extraction and isolation:
V. hispanica seed powder (1 kg) was supersonically extracted with methanol at room temperature, filtered and the filtrate concentrated in a Rotavapor; the residue was dissolved in water. The extract was then chromatographed on a D-101 macro-porous resin, eluting with water, 10% ethanol, 50% ethanol, and ethanol, successively. The 50% ethanol fraction was concentrated in a Rotavapor and then purified by semiprep HPLC using an Agela Venusil XBP-C18 column (10×250 mm, 5 m), eluting with H 2 O-MeOH (50:50, v/v) at 2.0 mL/min with a Waters 515 pump; the effluent was monitored at 280 nm using a Waters 2487 UV detector, to afford compound 5 (9.2 mg). 
Alkaline hydrolysis of vacarin H (5):
Compound 5 (0.2 mg) was hydrolyzed with 2 M KOH (0.6 mL) in 2 mL MeOH at room temperature (25°C) for 30 min [5] . After neutralization with 2 M HCl, the solution was filtered and subjected to HPLC analysis using an Agilent 1100 HPLC instrument. The HPLC conditions were as follows: Agilent Zorbax SB-C18 column (10×250 mm, 5 m), eluting with H 2 O-MeOH (60:40, v/v) at 1.0 mL/min and the effluent was monitored at 280 nm ( Figure 5 ). Compound 5 was completely hydrolyzed and yielded vaccarin. 
